Proceedings of the Iowa Academy of Science
Volume 55

Annual Issue

Article 35

1948

Use of a Zinc Spiral in the Titrimetric Determination of Uranium
John H. McClure
Iowa State College

Charles V. Banks
Iowa State College

Let us know how access to this document benefits you
Copyright ©1948 Iowa Academy of Science, Inc.
Follow this and additional works at: https://scholarworks.uni.edu/pias

Recommended Citation
McClure, John H. and Banks, Charles V. (1948) "Use of a Zinc Spiral in the Titrimetric Determination of
Uranium," Proceedings of the Iowa Academy of Science, 55(1), 263-265.
Available at: https://scholarworks.uni.edu/pias/vol55/iss1/35

This Research is brought to you for free and open access by the Iowa Academy of Science at UNI ScholarWorks. It
has been accepted for inclusion in Proceedings of the Iowa Academy of Science by an authorized editor of UNI
ScholarWorks. For more information, please contact scholarworks@uni.edu.

McClure and Banks: Use of a Zinc Spiral in the Titrimetric Determination of Uranium

Use of a Zinc Spiral in the Titrimetric
Determination of Uranium
JOHN

H. MCCLURE AND CHARLES V. BANKS

A number of methods are reported in the literature for determining uranium titrimetrically by reducing hexavalent uranium to
the tetravalent state and titrating the latter by means of standard
oxidizing agents.
Of these methods of reduction probably the most common is the
use of a Jones reductor using amalgamated granular zinc as the
packing material (3). Silver (1), lead (6) or cadmium (8, 9) packing for the reductor is also used. Other methods use aluminum
(5, 2, 4) or copper (7) spirals. All these methods are reported as
giving satisfactory results but certain difficulties are encountered
in each of them. With the amalgamated zinc the uranium has a
tendency to be reduced to the trivalent state and must then be
oxidized to the tetravalent state by bubbling air through the
solution for a few minutes. Aluminum tends to give over reduction
also and, after all the metal has dissolved, the solution being hot,
there is an appreciable amount of the tetravalent material oxidized
unless air is excluded during cooling. The use of a copper spiral
requires the exclusion of air and long periods of boiling. In the use
of any reductor a transfer of solutions is involved with the concomitant chances for error.
REAGENTS
Uranium Metal, U: Uranium metal of know purity was used.
Uranium Oxide, U 308 : Uranium oxide prepared by igniting etherextracted uranyl nitrate was used.
Zinc, Zn: High purity (99.99%) zinc wire', having a diameter
of 0.125 inch, was used to prepare the spirals. A piece of zinc wire
about 700 mm. long was wound on a cork borer 20 mm. in diameter.
A length of the wire was left uncoiled, the end of which was bent
into the form of a hook to aid in the removal of the spiral from
the flask.
All other reagents were of reagent-grade quality.
EXPERIMENTAL WORK
A tetrasulfatoceric acid solution was standardized against pure
uranium oxide, U,O,, by the conventional method using the amalgamated zinc .Tones reductor (3) and also by using a zinc spiral. The
normality of the tetrasulfatoceric acid was found to be 0.1121 by the
'Zinc wire having these specifications can be obtained from the
following sources:
Matthiessen and Hegllcr Zinc Co., LaSalle, Illinois.
Metallizing Company of America, Inc., 562 W. Washington Blvd.,
Chicago, Illinois.
The Platt Brothers and Company, Waterbury 90, Connecticut.
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former method and 0.1123 by the latter method. These values represent the a.verage of a series of detreminations in each case.
The precision and accuracy of the proposed method was checked
in the following manner. Samples of uranium turnings were cleaned
by placing them in dilute nitric acid until they were free of any
oxide coating. These turnings were then carefully washed and
dried. Samples of the turnings were analyzed according to the recommended procedure given below. The results of these experiments
are shown in Table I.
Table I.

Titrimetric Determination of Uranium after
Reduction with a. Zinc Spiral.

u

u

Error

Taken
Gram

Found
Gram

Milligram

0.5446
0.5625
0.5343
0.5716
0.5667
0.5160
0.5200
0.5033
0.5293

0.5448
0.5627
0.5338
0.5718
0.5669
0.5159
0.5200
0.5027
0.5292

+0.2
+0.2
-0.5
+0.2
+0.2
-0.1
0.0
-0.6
-0.1

u

It was found that if sulfuric acid was present the rate of reduction
was retarded and that the boiling time must be increased from the
usual 5 minutes to as much as 25 minutes to effect complete reduction.

RECOMMENDED PROCEDURE
Weigh into a 500 ml. Erlenmeyer flask a sample containing about
0.5 to 0.6 g. of uranium, and treat with 30 ml. of concentrated hydrochloric acid and 10 ml. of 60 per cent perchloric acid. Heat the
mixture on a hot plate until all the uranium is in solution and fumes
of perchloric acid are given off. At this point the solution should be
light yellow in color. Cool the solution and dilute with a mixture of
250 ml. of water and 10 ml. of concentrated hydrochloric acid. Place
a zinc spiral in the flask and boil the solution vigorously for 5 minutes. Cool the flask under running water to room temperature and
remove the spiral. Wash the spiral with a stream of water from a
wash bottle while removing it from the flask. By leaving the spiral
in the solution until it is cool oxidation of the tetravalent uranium
by the atmosphere is prevented. After the spiral is removed, pass
a current of air through the cool solution for 5 to 10 minutes. Add
two drops of 0.025 M 1,10-phenanthroline ferrous sulfate indicator
and titrate the solution with 0.1 N tetrasulfatoceric acid.
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